Virulence is context-dependent in a vertically transmitted aquatic host-microparasite system.
Recent work has suggested that the outcomes of host-symbiont interactions can shift between positive, neutral and negative depending on both biotic and abiotic conditions. Even organisms traditionally defined as parasites can have positive effects on hosts under some conditions. For a given host-parasite system, the effects of infection on host fitness can depend on host vigour, route of transmission and environmental conditions. We monitored sublethal microsporidian infections in populations of Gammarus pseudolimnaeus (Amphipoda: Gammaridae) from four cool water streams in southwestern Michigan, USA. Our objectives were to: (i) infer the mechanism of transmission (horizontal, vertical or mixed) from observed effects of infection on host fitness, (ii) determine if the magnitude of the effects on host fitness is a function of parasite load (infection intensity) compared with simple presence or absence of infection, and (iii) determine if there is variation in parasite effects on host fitness in isolated populations. PCR and DNA sequence analyses revealed that there were two microsporidia present among the four host populations: Dictyocoela sp. and Microsporidium sp. PCR screening of a subset of infected hosts showed that Dictyocoela sp. accounted for 90% of infections and was present in all four G. pseudolimnaeus populations, while Microsporidium sp. was found in two populations but was only relatively common in one. We found very low prevalence in males (∼5%), but high prevalence in females (range: 37-85%). Female fitness was positively associated with infection in two streams, resulting from either higher fecundity or more reproductive bouts. Infection had a negative effect on the number of reproductive bouts in a third population, and no effect on fecundity in a fourth population. Infection intensity explained additional variation in fecundity in one population; females with intermediate infection intensity had higher fecundity than females with either light or heavy infection intensity. Given the high prevalence of infection in females compared with males and the generally weak negative fitness effects coupled with some positive fitness effects, it is likely that both Dictyocoela sp. and Microsporidium sp. are primarily vertically transmitted, feminizing microsporidia. Our results suggest that microsporidian effects on G. pseudolimnaeus fitness were context-dependent and varied with host sex and local environment.